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Abstract
Objectives:  The  purpose  of  this  study  is  to  compare  the  efﬁcacy  of  iliohypogastric/ilioinguinal
nerve blocks  performed  with  the  ultrasound  guided  and  the  anatomical  landmark  techniques
for  postoperative  pain  management  in  cases  of  adult  inguinal  herniorrhaphy.
Methods: 40  patients,  ASA  I--II  status  were  randomized  into  two  groups  equally:  in  Group  AN
(anatomical landmark  technique)  and  in  Group  ultrasound  (ultrasound  guided  technique),  ilio-
hypogastric/ilioinguinal  nerve  block  was  performed  with  20  ml  of  0.5%  levobupivacaine  prior
to  surgery  with  the  speciﬁed  techniques.  Pain  score  in  postoperative  assessment,  ﬁrst  mobi-
lization  time,  duration  of  hospital  stay,  score  of  postoperative  analgesia  satisfaction,  opioid
induced  side  effects  and  complications  related  to  block  were  assessed  for  24  h  postoperatively.
Results:  VAS  scores  at  rest  in  the  recovery  room  and  all  the  clinical  follow-up  points  were
found signiﬁcantly  less  in  Group  ultrasound  (p  <  0.01  or  p  <  0.001).  VAS  scores  at  movement  in
the  recovery  room  and  all  the  clinical  follow-up  points  were  found  signiﬁcantly  less  in  Group
ultrasound  (p  <  0.001  in  all  time  points).  While  duration  of  hospital  stay  and  the  ﬁrst  mobi-
lization  time  were  being  found  signiﬁcantly  shorter,  analgesia  satisfaction  scores  were  found
signiﬁcantly  higher  in  ultrasound  Group  (p  <  0.05,  p  <  0.001,  p  <  0.001  respectively).
Conclusion: According  to  our  study,  US  guided  iliohypogastric/ilioinguinal  nerve  block  in  adult
inguinal herniorrhaphies  provides  a  more  effective  analgesia  and  higher  satisfaction  of  anal-
gesia  than  iliohypogastric/ilioinguinal  nerve  block  with  the  anatomical  landmark  technique.
Moreover,  it  may  be  suggested  that  the  observation  of  anatomical  structures  with  the  US  may
increase  the  success  of  the  block,  and  minimize  the  block-related  complications.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  
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PALAVRAS-CHAVE
Herniorraﬁa  inguinal;
Bloqueio  dos  nervos
ílio-hipogástrico/
ilioinguinal;
Ultrassom;
Marco;
Manejo da  dor  no
pós-operatório;
Levobupivacaína
Bloqueio  dos  nervos  ílio-hipogástrico/ilioinguinal  em  correc¸ão  de  hérnia  inguinal  para
tratamento  da  dor  no  pós-operatório:  comparac¸ão  entre  a  técnica  de  marcos
anatômicos  e  a  guiada  por  ultrassom
Resumo
Objetivo:  Comparar  a  eﬁcácia  de  bloqueios  dos  nervos  ílio-hipogástrico/ilioinguinal  feitos  com
a  técnica  guiada  por  ultrassom  e  a  de  marcos  anatômicos  para  o  manejo  da  dor  no  pós-operatório
em  casos  de  herniorraﬁa  inguinal  em  adultos.
Métodos:  Foram  randomicamente  divididos  40  pacientes,  estado  físico  ASA  I-II,  em  dois  grupos
iguais: nos  grupos  AN  (técnica  de  marcos  anatômicos)  e  US  (técnica  guiada  por  ultrassom),  o
bloqueio  dos  nervos  ílio-hipogástrico/ilioinguinal  foi  feito  com  20  mL  de  levobupivacaína  a  0,5%
antes  da  cirurgia  com  as  técnicas  especiﬁcadas.  Escore  de  dor  na  avaliac¸ão  pós-operatória,
tempo de  primeira  mobilizac¸ão,  tempo  de  internac¸ão  hospitalar,  escore  de  satisfac¸ão  com  a
analgesia  no  pós-operatório,  efeitos  colaterais  induzidos  por  opiáceos  e  complicac¸ões  rela-
cionadas  ao  bloqueio  foram  avaliados  durante  24  horas  de  pós-operatório.
Resultados:  Escores  EVA  em  repouso  na  sala  de  recuperac¸ão  e  todos  os  valores  clínicos  durante  o
acompanhamento  foram  signiﬁcativamente  menores  no  grupo  ultrassom  (p  <  0,01  ou  p  <  0,001).
Escores  EVA  em  movimento  na  sala  de  recuperac¸ão  e  todos  os  valores  clínicos  durante  o
acompanhamento  foram  signiﬁcativamente  menores  no  grupo  ultrassom  (p  <  0,001  em  todos
os  tempos  avaliados).  Enquanto  os  tempos  de  internac¸ão  e  da  primeira  mobilizac¸ão  foram  sig-
niﬁcativamente  menores,  os  índices  de  satisfac¸ão  com  a  analgesia  foram  signiﬁcativamente
maiores no  grupo  ultrasom  (p  <  0,05,  p  <  0,001,  p  <  0,001,  respectivamente).
Conclusão:  De  acordo  com  o  nosso  estudo,  o  bloqueio  dos  nervos  ílio-hipogástrico/ilioinguinal
guiado  por  US  em  herniorraﬁas  inguinais  em  adultos  proporciona  uma  analgesia  mais  eﬁcaz  e
maior  satisfac¸ão  com  a  analgesia  do  que  com  a  técnica  de  marcos  anatômicos.  Além  disso,
pode-se sugerir  que  a  observac¸ão  das  estruturas  anatômicas  com  a  US  pode  aumentar  o  sucesso
do  bloqueio  e  minimizar  as  complicac¸ões  relacionadas  ao  bloqueio.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  
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Este é um artigo Open Access sob a licença de CC BY-NC-NDIntroduction
Inguinal  hernia  repair  is  a  common  surgical  procedure.1 The
incidence is  reported  as  11/10,000  in  persons  between  16
and 24  years  of  age,  200/10,000  in  persons  more  than  75
years of  age.2 Chronic  pain  occurs  in  5--10%  after  the  inguinal
hernia repair  that  creates  an  important  problem.3 A  sig-
niﬁcant part  of  pain  after  hernia  surgery  is  caused  by  the
abdominal wall  incision.4 Postoperative  pain  management
in cases  that  undergo  abdominal  surgery  is  complicated.
Despite the  effective  pain  management  methods,  the  fre-
quency of  moderate  or  severe  pain  is  found  to  be  30--75%.5
Various  methods  and  medications  are  used  in  postopera-
tive pain  management.  Peripheral  nerve  blocks  with  local
anesthetics are  a  method  that  may  be  used  in  inguinal  hernia
surgeries for  surgery  and  pain  management.  Iliohypogas-
tric (IH)  and  ilioinguinal  (II)  nerve  blocks  are  used  for  this
purpose.6--8
IH/II  nerve  block  may  be  performed  with  the  anatomical
landmark (conventional,  blind  technique)  or  with  ultrasound
guided techniques.  There  are  studies  where  the  needle  entry
point is  deﬁned  in  the  medial  spina  iliaca  anterior  superior
in the  anatomical  landmark  technique.7--13 However,  there
are also  studies  pointing  out  that  lumbar  nerve  origins  and
the progresses  of  IH/II  nerves  in  the  anterior  abdominal  wall
may vary.7--9,14 In  recent  years,  the  peripheral  regional  blocks
with the  ultrasound  guided  have  been  found  out  to  be  with
greater success.
c
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iThe  purpose  of  this  study  is  to  compare  the  efﬁcacy  of
H/II nerve  blocks  performed  with  the  ultrasound  guided  and
he anatomical  landmark  techniques  for  postoperative  pain
anagement in  cases  of  adult  inguinal  herniorrhaphy.
aterials and methods
fter  approval  Medical  Researches  Ethics  Committee  40
ases between  18  and  80  years  of  ages,  ASA  (American
ociety of  Anesthesiologist)  I--II  class,  admitted  to  the  Gen-
ral Surgery  Clinic  for  inguinal  hernia  repair  was  included
nto this  prospective,  randomized  and  single-blinded  study
n Uludag  University  Medial  Faculty,  Health  Practice  and
esearch Center.  Ethical  approval  for  this  study  (Ethi-
al Committee  N◦ B.30.2.ULU.0.20.00.00.02.020/8189)  was
rovided by  the  Ethical  Committee  of  Uludag  University  Hos-
itals, Bursa,  Turkey  (Chairperson  Prof  S.  Kılıcturgay)  on  23
une 2009.
All cases  were  informed  verbally  about  the  purpose  and
he content  of  the  study  before  the  surgery  and  signed  writ-
en informed  consent  forms  were  taken  from  the  ones  who
greed to  participate  to  the  study.  Patients  with  ASA  III--IV
lass, allergy  to  local  anesthetics,  hemorrhagic  diathesis  and
lotting disorder  and  who  refused  the  surgery  were  excluded
rom the  study.
Patients were  randomized  by  sealed  envelope  technique
nto two  groups:
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 Group  AN  (n  =  20):  20  ml  of  0.5%  levobupivacaine  for  the
IH/II  nerve  block  with  the  anatomical  landmark  technique
 Group  US  (n  =  20):  20  ml  of  0.5%  levobupivacaine  for  the
IH/II  nerve  block  with  the  US  guided  technique.
Cases  that  were  randomly  selected  for  the  IH/II  nerve
lock with  the  anatomical  landmark  technique  were  mon-
torized (ECG,  pulse  oximetry,  noninvasive  arterial  blood
ressure) in  the  procedure  room.  Patients  were  sedatized
ith 0.05  mg/kg  intravenous  midasolam.  Entry  point  was
etermined in  2  cm  medial  and  2  cm  superior  to  the  spina
liaca anterior  superior  and  skin  was  disinfected  and  cov-
red. Following  the  local  anesthesia  (LA)  inﬁltration,  22  G
 cm  needle  was  advanced  through  the  cephalolateral  and
nserted to  touch  the  inner  surface  of  the  ileum.  10  ml  of
.5% levobupivacaine  was  administered  into  the  layers  of
he abdominal  wall  while  the  needle  was  withdrawn.  Then,
hile the  needle  was  advanced  with  a  right  angle,  loss  of
esistance was  felt  during  the  passage  through  the  external
blique, internal  oblique  and  transversus  abdominis  muscles
espectively and  10  ml  of  0.5%  levobupivacaine  was  admin-
stered into  the  muscles  while  the  needle  was  withdrawn.
Cases  that  were  randomly  selected  for  the  IH/II  nerve
lock with  the  US  guided  were  monitorized  (ECG,  pulse
ximetry, noninvasive  arterial  blood  pressure)  in  the  pro-
edure room.  Patients  were  sedatized  with  0.05  mg/kg
ntravenous midasolam.  The  lateral  abdominal  wall  was
overed with  a  sterile  sanitary  napkin  following  the  skin  dis-
nfection and  8--12  MHz  linear  US  probe  was  placed  in  the
idaxillary line  between  the  iliac  wing  and  the  costal  mar-
in in  the  transverse  plane.  The  external  oblique,  internal
blique and  transversus  abdominis  muscles  were  monitor-
zed with  the  II  and  IH  nerves.  Following  LA  inﬁltration,  a
0 mm  22  G  stimulation  needle  (Stimuplex® Ultra,  Braun,
ermany) was  advanced  around  the  nerves  with  US  guid-
nce. While  20  ml  of  0.5%  levobupivacaine  was  administered
t divided  doses,  LA  dispersion  around  both  of  the  nerves
as simultaneously  observed.
The  sensory  block  level  was  assessed  in  the  related  nerve
nnervation area  with  the  ‘‘pinprick  test’’  (analgesia  test
ith needle)  following  the  II  and  IH  nerve  block  with  the
natomical landmarks  and  US  guided  techniques.
Following  the  IH/II  blocks  in  the  procedure  room
atients were  taken  into  the  operating  room  and  moni-
orized with  the  ECG,  noninvasive  arterial  blood  pressure
nd pulse  oximetry.  0.9%  NaCl  intravenous  infusion  was
tarted to  administer.  After  general  anesthesia  was  induced
ith 3  mg/kg  propofol  IV,  2  mcg/kg  fentanyl  IV,  laryngeal
ask airway  was  placed  to  the  patients.  Anesthesia  was
(
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Table  1  Demographic  data  and  surgery  durations  of  cases.
Group  US  
Age  (year)  47  (22--74)  
Body  mass  index  (kg/m2)  25  (20--32)  
ASA  I/II  (n)  16/4  
Gender  (M/F)  20/0  
Surgery  duration  (minute)  57  (35--130)  
Group US, IH/II nerve block with the US guided technique; Group AN, 
American Society of Anaesthesiologists; M/F, male/female. Data are nuA.  Demirci  et  al.
aintained  with  sevoﬂurane  and  40/60%  mixture  of
xygen/N2O  with  additional  dose  of  fentanyl.
At  the  end  of  the  surgery  patients  were  awakened  and
aken to  the  postoperative  recovery  room.  Postoperative
ain intensity  was  assessed  by  a  blind  clinican  with  visual
nalog scale  (VAS,  0  :  no  pain,  10  :  most  severe  pain  to
e estimated),  at  rest  (VAS-R)  and  at  movement  (VAS-M),
n postoperative  at  the  beginning  and  30th  minutes  in  the
ecovery room;  at  2nd,  4th,  8th,  12th,  18th  and  24th  hours
n the  surgical  clinic  and  recorded.  Dexketoprofen  50  mg  IV
as administered  as  a  rescue  analgesic  when  VAS-M  ≥  4 was
ecorded. Meperidin  1  mg/kg  IM  was  planned  and  adminis-
ered when  VAS-M  ≥  4  was  continued  to  be  recorded  after
he ﬁrst  dose  of  dexketoprofen.  In  addition,  the  ﬁrst  mobi-
ization time,  duration  of  hospital  stay  and  the  postoperative
nalgesia satisfaction  score  (0:  poor,  1:  moderate,  2:  good,
: very  good,  4:  excellent)  were  evaluated  and  recorded.
ommon side  effects  due  to  opioids  in  the  postopera-
ive period  such  as  sedation,  nausea-vomiting,  constipation,
llergic reactions;  side  effects  due  to  the  block  in  the
peration area  such  as  infection,  bowel  perforation,  pelvic
ematoma, femoral  nerve  paralysis,  and  intraperitoneal
njection of  local  anesthetic  were  evaluated  and  recorded.
atients were  questioned  over  the  phone  1  week  after
ischarge about  pain,  satisfaction  of  analgesia  and  block
omplications (infection,  hematoma,  nerve  paralysis,  etc.).
Data  were  statistically  analyzed  with  the  SPSS  13.0
nalysis software  in  the  application  laboratories  of  the
UFM Department  of  Biostatistics.  In  this  study,  con-
inuous and  discrete  variates  are  expressed  in  median
minimum--maximum)  values,  and  categorical  variables
re expressed  in  frequency  and  percentage  values.  Mann
hitney U and  chi-square  test  were  used  for  intergroup
omparisons. Percentage  changes,  values  in  the  hemody-
amic parameters,  and  difference  score  between  VAS-R  and
AS-M measurements  were  calculated.  While  related  values
ere tested  between  groups  with  the  Mann  Whitney-U  test,
ntragroup comparisons  were  realized  with  Wilcoxon  test.
 < 0.05  was  considered  to  be  statistically  signiﬁcant.
esults
one  of  40  cases  included  to  the  study  were  excluded.
o signiﬁcant  difference  was  observed  between  groups  in
erms of  demographic  data  and  surgery  durations  of  cases
Table 1).
There was  no  statistically  signiﬁcant  difference  between
he groups  in  the  systolic  arterial  pressure,  diastolic  arterial
ressure and  heart  rate  values  in  all  the  assessment  points
Group  AN  p-Value
58  (25--76)  0.265
24  (20--31)  0.925
11/9  0.183
19/1  1.000
60  (30--90)  0.883
IH/II nerve block with the anatomical landmark technique; ASA,
mber of cases or the median (min--max) is given.
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tIliohypogastric/ilioinguinal  nerve  block  in  inguinal  hernia  re
during  the  intraoperative  and  postoperative  period.  Periph-
eral oxygen  saturation  was  determined  between  98%  and
100% in  both  group  for  all  measurement  points.
The  length  of  hospital  stay,  the  ﬁrst  mobilization  time  and
the analgesia  satisfaction  scores  of  patients  during  postop-
erative clinical  follow-up  are  presented  in  Table  2.  In  the
US group  the  duration  of  hospital  stay  and  ﬁrst  mobilization
times were  signiﬁcantly  shorter  and  the  analgesia  satisfac-
tion scores  were  found  to  be  signiﬁcantly  higher  (p  <  0.05,
p <  0.001,  p  <  0.001  respectively)  (Table  2).
When  VAS  at  rest  (VAS-R)  was  compared  between  the
two groups,  VAS-R  scores  of  the  group  US  in  the  recovery
room and  all  the  clinical  follow-up  points  were  found  to  be
less statistically  signiﬁcant  than  the  group  AN  (p  <  0.01  and
p <  0.001)  (Table  3).
When  VAS  at  movement  (VAS-M)  was  compared  between
the two  groups,  VAS-M  scores  of  the  group  US  in  the  recovery
room and  all  the  clinical  follow-up  points  were  found  to  be
less statistically  signiﬁcant  than  the  group  AN  (p  <  0.001  in
all times)  (Table  4).
Dexketoprofen  was  used  in  2  cases  (10%)  in  the  US  group
and in  11  cases  (55%)  in  the  AN  group;  meperidine  was  used
in 1  case  in  the  US  group  (5%)  and  in  4  cases  in  the  AN  group
(20%) as  rescue  analgesics  in  the  recovery  room.  The  use
of dexketoprofen  as  rescue  analgesic  in  the  US  groups  was
found to  be  less  statistically  signiﬁcant  than  the  AN  group
(p =  0.007).
w
i
p
Table  2  Hospital  stay,  mobilization  time,  postoperative  analgesia
Group  
Hospital  stay  21  (6--2
Mobilization  time  75  (30--
Postoperative  analgesia  satisfaction  score  5  (3--5
Postoperative analgesia satisfaction scores: 0: poor, 1: medium, 2: goo
Table  3  Visual  analog  scale  scores  of  pain  at  rest  in  the  postoper
VAS-R  (c
Recovery  room  
0  min  30  min  2  h  4
Group  US 0  (0--5)  0  (0--4)  1  (0--3)  0  
Group  AN  4  (0--6)  3  (0--4)  4  (0--7)  3  
p-Value <0.001  <0.001  <0.001  <0.
VAS: 0 : no pain, 10 : most severe pain to be estimated. VAS-R: at rest.
Table  4  Visual  analog  scale  values  of  pain  at  movement  in  the  po
VAS-M  (c
Recovery  room  
0  min  30  min  2  h  4  h  
Group  US  2  (1--6)  2  (0--6)  2  (1--5)  2  (1--4)  
Group  AN  5  (0--8)  4  (1--6)  4  (2--6)  5  (1--7)  
p-Value  <0.001  <0.001  <0.001  <0.001  
VAS: 0 : no pain, 10 : most severe pain to be estimated. VAS-M: at move353
There were  no  opioid-related  treatment  requiring  side
ffects or  block  related  complications  in  cases  during  the
ostoperative follow-up.
iscussion
ollowing  inguinal  hernia  surgery,  moderate  or  severe  pain
ay cause  increase  the  duration  of  hospital  stay,  unexpected
ehospitalization, delay  in  returning  to  normal  activities  and
ncrease in  associated  costs.15,16 Callesen  et  al.16 found  out
oderate or  severe  pain  scores  in  60%  of  cases  in  the  ﬁrst  day
f herniorrhaphy  and  in  33%  of  cases  in  the  6th  day  of  surgery.
oreover, it  was  suggested  that  insufﬁcient  postoperative
ain management  following  herniorrhaphy  might  be  a  risk
actor for  the  development  of  chronic  pain.17 Eklund  et  al.18
eported  moderate  or  severe  pain  5  years  after  the  opera-
ion in  the  3.5%  of  705  patients  who  underwent  open  mesh
epair of  inguinal  hernia.  In  a  review  where  the  frequency  of
hronic pain  after  mesh  inguinal  herniorrhaphy  was  studied
t was  reported  that  11%  of  patients  had  chronic  pain  and
hat approximately  1/3  of  these  patients’  daily  activities
ere affected.19
Multiple  approaches  including  pharmacology  were  used
n the  pain  management  after  herniorrhaphy  but  an  optimal
ain management  has  not  been  found  yet.20
 satisfaction  scores  in  the  postoperative  period.
US  Group  AN  p-Value
5)  24  (14--26)  0.012
180)  160  (70--300)  <0.001
)  2  (1--4)  <0.001
d, 3: very good, 4: excellent. Data are median (min--max).
ative  period.
m)
Surgical  clinic
 h  8  h  12  h  18  h  24  h
(0--3)  0  (0--4)  0  (0--2)  0  (0--1)  0  (0--1)
(0--6)  3  (0--5)  3  (0--4)  2  (0--4)  2  (0--3)
001  <0.001  0.008  0.004  0.008
 Data are median (min--max).
stoperative  period.
m)
Surgical  clinic
8  h  12  h  18  h  24  h
1  (1--5)  1  (0--2)  1  (0--2)  1  (0--2)
4  (0--7)  3  (0--6)  3  (0--5)  3  (1--4)
<0.001  <0.001  <0.001  <0.01
ment. Data are median (min--max).
3p
s
i
l
s
a
n
f
l
a
u
d
o
t
b
p
p
i
T
m
t
s
t
s
r
b
s
m
i
o
n
r
f
t
g
b
a
a
i
o
t
b
s
s
b
w
R
a
t
t
n
i
t
f
b
n
r
a
n
o
p
A
p
p
i
b
f
L
p
s
f
t
b
f
a
c
B
t
B
ﬁ
c
f
c
b
i
t
l
t
t
t
d
t
i
t
L
T
t
r
n
p
c
s
i
t
i
f
r
b
s
a54  
In  the  adult  inguinal  hernia  treatment  guideline  that  was
ublished by  European  Hernia  Society  in  2009,  it  has  been
uggested that  considering  local  anesthesia  for  unilateral
nguinal hernia,  avoiding  spinal  anesthesia  with  high  dose
ong acting  agents  and  the  combination  of  general  anesthe-
ia with  local  inﬁltration  with  short  acting  agents  might  be
n alternative  to  local  anesthesia.  Ideal  anesthetic  tech-
ique is  identiﬁed  as  acceptable  for  the  patient,  suitable
or surgery,  simple  and  safe,  with  low  risk  of  morbidity  and
ow cost.21
General  anesthesia  might  have  some  complications  like
irway complications,  cardiac  instability,  nausea-vomiting,
rinary retention  and  prolonged  hospitalization  due  to  the
elay of  recovery  from  anesthesia.22 In  our  study,  we  did  not
bserve any  complication  related  to  general  anesthesia.
Local  anesthesia,23--25,  blockade  with  local  inﬁltration
echnique,26,27 speciﬁc  blockade  of  IH/II  nerves  or  the  com-
ination of  these  techniques28 may  be  used  in  most  of  the
rimary open  inguinal  herniorrhaphies  in  adults.  In  these
rocedures it  has  been  suggested  that  intraoperative  pain
s the  most  common  reason  of  patient’s  dissatisfaction.29,30
hese  techniques  may  not  be  applicable  in  young,  anxious,
orbid obese  cases  and  the  ones  with  suspected  strangula-
ion. It  has  been  told  that  especially  in  morbid  obesity  and
crotal hernias  the  success  of  local  anesthesia  depends  on
he clinican.28
Bhattacharya  et  al.31 investigated  25,132  cases  retro-
pectively who  underwent  unilateral  and  primary  hernior-
haphy with  general  or  locoregional  anesthesia  techniques
etween 2005  and  2009.  The  duration  of  anesthesia  and
urgery, admission  to  the  postoperative  recovery  unit  and
orbidity rates  during  30  postoperative  days  were  stud-
ed. Cases  with  bilateral,  femoral,  recurrent,  obstructed
r gangrenous  hernias  and  that  would  have  a  simulta-
eous second  surgery  were  excluded.  While  high  comorbidity
ate and  a  little  need  of  postoperative  care  were  being
ound in  the  locoregional  group,  longer  duration  of  anes-
hesia and  surgery  were  found  out  in  the  general  anesthesia
roup. There  were  no  differences  in  30  days  morbidity  rates
etween two  groups.  Following  the  equalization  of  perioper-
tive risk  factors  it  has  been  suggested  that  the  locoregional
nesthesia was  a  safe  and  efﬁcient  alternative.
O’  Dwyer  et  al.32 evaluated  276  cases  who  underwent
nguinal herniorrhaphy  under  general  anesthesia  in  terms
f postoperative  pain,  recovery  of  psychomotor  and  cen-
ral nervous  system  and  cost.  A  mixture  of  lidocaine  and
upivacaine was  administered  in  divided  doses  under  the
kin, subcutan,  subfascial  and  external  oblique  aponeuro-
is in  the  local  anesthesia  group.  Wound  inﬁltration  with
upivacaine was  performed  in  both  groups.  No  difference
as found  between  two  groups  in  term  of  healing  proﬁles.
esearchers suggested  that  the  choice  of  local  or  general
nesthesia had  to  be  decided  by  a  surgeon  and  the  patient
ogether.
Bell et  al.33 found  low  postoperative  morphine  consump-
ion and  reduced  side  effects  in  cases  of  cesarean  with  IH/II
erve block.  Gucev  et  al.34 performed  effective  analgesia
n cases  of  cesarean  with  continuous  IH/II  nerve  block
hrough catheter.  Postoperative  morphine  consumption  was
ound to  be  reduced  51%  in  open  hysterectomy  cases  with
ilateral IH/II  nerve  block.35 Wolfson  et  al.36 found  that  IH/II
erve block  in  cesarean  cases  provided  lower  postoperative
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ecovery  pain  scores  and  dose  of  rescue  analgesic.  They
lso found  out  that  preincisional  bupivacaine  with  IH/II
erve block  in  adult  patients  who  underwent  ambulatory
pen herniorrhaphy  under  spinal  anesthesia  reduced  the
redischarge pain  score  and  dose  of  rescue  analgesic.5
lso  in  our  study  in  cases  whom  IH/II  nerve  block  was
erformed with  US  guidance,  dose  of  rescue  analgesic  and
ostoperative pain  scores  was  found  out  to  be  lower.
IH/II  nerve  block  in  pediatric  group  appears  in  many  stud-
es. Markham  et  al.9 compared  IH/II  nerve  block  with  caudal
lock in  cases  of  pediatric  herniorrhaphy  and  orchiopexy  and
ound out  that  both  techniques  had  similar  analgesic  effect.
im et  al.10 found  out  that  the  blind  IH/II  nerve  block  in
ediatric inguinal  herniorrhaphy  cases  provided  high  parent
atisfaction with  the  reduction  of  postoperative  pain.
Anatomical  landmark  and  ultrasound  guided  techniques
or IH/II  nerve  block  are  identiﬁed  in  the  literature.  Tradi-
ional anatomical  landmark  technique  is  not  commonly  used
ecause use  of  high  volumes  of  local  anesthetics  and  high
ailure rates.9,37
Weintraud  et  al.37 studied  the  dispersion  of  the  local
nesthetic in  IH/II  nerve  block  performed  with  the  anatomi-
al landmark  technique  in  pediatric  inguinal  herniorrhaphy.
locks with  uniform  dispersion  of  local  anesthetic  around
he IH/II  nerves  with  US  are  considered  as  effective  (14%).
locks that  are  dispersed  in  the  adjacent  tissues  are  identi-
ed as  ineffective  (86%)  but  24%  of  these  blocks  were  also
linically ineffective.  Clinical  success  rate  of  the  blocks  was
ound 61%  in  this  study  conducted  with  62  cases.  The  suc-
ess rate  was  found  72%  in  a  study  comparing  the  IH/II  nerve
lock performed  with  single  and  double  injection  technique
n children.10
Prevention  of  nerve  damage  and  management  of  effec-
ive anesthesia  in  blind  block  procedures  with  anatomical
andmark is  associated  with  the  anatomical  locations  of
he IH/II  nerves  and  the  contribution  of  lumbar  nerves
o these  nerves.  Klaassen  et  al.38 evaluated  the  contribu-
ion rates  of  lumbar  spinal  nerves  to  IH/II  nerves  and  the
istances from  the  entry  points  of  these  two  nerves  into
he abdominal  wall  to  the  spina  iliaca  anterior  superior
n 200  cadaver  dissections.  Lumbar  spinal  nerve  contribu-
ion rates  to  the  II  nerve  were  65%  L1,  14%  T12--L1,  11%
1--L2 and  10%  L2--L3; to  the  IH  nerve  were  7%  T12,  14%
12--L1,  10%  L1,  6%  T11--T12.  It  was  found  that  II nerve  enters
he abdominal  wall  2.8  ±  1.1  cm  medial  and  4  ±  1.2  cm  infe-
ior according  to  the  spina  iliaca  anterior  superior;  IH
erve 2.8  ±  1.3  cm  medial  and  1.4  ±  1.2  cm  inferior.  Com-
lex origins  of  the  IH/II  nerves  showed  that  the  sensorial
omponents of  these  nerves  may  originate  from  T11 and  L3
pinal  levels.  This  ﬁnding  is  compatible  with  many  anatom-
cal studies  in  the  literature.  Nyhus39 drew  attention  to
he congruence  of  connections  between  the  II,  IH  and  gen-
tofemoral nerves  with  the  sensorial  sensory  ﬁeld  and  the
act that  this  situation  may  be  particularly  important  in
egional anesthesia.  Welt  et  al.40 performed  paravertebral
lock in  30  patients  for  inguinal  herniorrhaphy,  but  since
ufﬁcient sensorial  block  could  not  be  provided  in  6  cases
dditional anesthetic  was  administered  in  spinal  levels.  High
ostoperative pain  scores  and  increased  use  of  rescue  anal-
esic in  the  Group  AN  in  our  study,  can  be  explained  with
he anatomical  variations  of  IH/II  nerves  supported  with
iteratures.
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Anatomical  landmark  technique  may  cause  complications
even in  the  experienced  hands.  Amory  et  al.41 reported
intestinal damage  following  the  IH/II  nerve  block  with  the
anatomical landmark  technique  in  pediatric  herniorrhaphy.
Jöhr and  Sossai42 drew  attention  to  the  preferred  needle  size
in regional  blocks  reporting  colon  damage  and  development
of subserosal  hematoma.  Another  complication  mentioned
in the  literature  was  temporary  femoral  nerve  paralysis.43--46
Ghani  et  al.47 determined  that  the  incidence  of  temporary
femoral nerve  paralysis  in  adult  herniorrhaphy  cases  was
6%. In  our  study,  there  was  no  block  related  complication
in patients  who  had  IH/II  nerve  block  with  the  anatomical
landmark technique.
According  to  our  knowledge,  there  was  no  previous  study
about efﬁcacy,  concentration  and  dose  setting  of  levobupi-
vacaine in  the  adult  IH/II  nerve  block.  However  few  studies
are available  in  pediatric  patients.  Disma  et  al.48 reported
that 0.4  ml/kg  dose  of  levobupivacaine  with  0.25%  concen-
tration provided  postoperative  analgesia  in  children  who  had
inguinal herniorrhaphy.  It  was  found  that  the  optimal  lev-
obupivacaine dose  might  be  reduced  to  0.075  ml/kg  in  the
IH/II nerve  block  with  the  US  guidance  in  children.49
In  our  study,  20  ml  of  levobupivacaine  with  0.5%  concen-
tration was  used  in  both  groups  with  efﬁcacy  and  safety
proﬁle. Signs  of  local  anesthetic  toxicity  was  not  observed
in any  of  the  cases.
Baerentzen et  al.50 evaluated  the  efﬁcacy  of  IH/II  nerve
block with  US  in  60,  ASA  I--II  class,  more  than  18  years  of
age cases  who  underwent  unilateral  inguinal  herniorrhaphy.
After induction  of  general  anesthesia,  cases  had  US  guided
IH/II nerve  block  with  bupivacaine  or  saline.  Primary  mea-
surement was  deﬁned  as  VAS  pain  score  at  movement  in
the postoperative  care  unit;  secondary  measurements  were
deﬁned  as  VAS  pain  scores  at  rest,  opioid  consumption,  post-
operative nausea-vomiting,  recovery  unit  and  length  of  stay
in  the  clinic.  Analgesic  consumption,  pain  score,  perceived
health status  and  capability  to  daily  activities  were  ques-
tioned over  the  phone  at  24--48  h  after  discharge.  In  the
bupivacaine group;  time  of  introduction  to  postoperative
recovery unit,  VAS  scores  at  rest  and  movement  at  30th
minute, VAS  scores  at  rest  at  discharge  were  found  signif-
icantly lower.  VAS  score  at  movement  after  discharge  was
found lower  in  the  bupivacaine  group  but  not  statistically
signiﬁcant (p  =  0.06).  No  signiﬁcant  difference  was  found
in pain  scores  between  two  groups  at  the  postoperative
24th and  48th  hours.  There  was  no  statistically  signiﬁcant
difference between  two  groups  in  terms  of  postoperative
opioid consumption  in  the  recovery  unit,  clinic  and  after
discharge (p  =  0.12,  p  =  0.2,  p  =  0.15).  Perceived  health  sta-
tus and  capability  to  perform  daily  activities  were  evaluated
at home  over  the  phone  and  showed  no  difference  between
two groups.  In  our  study,  in  cases  where  IH/II  nerve  block
was performed  with  US  guidance,  rescue  analgesic  doses  and
postoperative pain  scores  were  found  lower  at  the  begin-
ning and  30th  minute  in  the  postoperative  recovery  unit
that was  compatible  with  the  literature.  Pain  score  at  move-
ment at  discharge  was  signiﬁcantly  lower  in  the  US  group
that was  different  from  the  literature.  In  our  study,  there
was no  signiﬁcant  difference  in  terms  of  pain,  satisfac-
tion of  analgesia  and  complications  of  the  block  according
to the  evaluation  made  over  the  phone  at  home  after
discharge.
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One  limitation  of  our  study  was  not  to  ask  patients
hether they  would  prefer  the  same  technique  or  not.  This
ould have  given  more  reliable  results  to  us.
In  conclusion,  in  adult  inguinal  herniorrhaphies,  US
uided IH/II  nerve  block  provides  a  more  effective  and  sat-
sﬁed analgesia  compared  to  IH/II  nerve  block  with  the
natomical landmark  technique.  On  the  other  hand,  it  may
e  suggested  that  the  observation  of  anatomical  structures
ith the  US  might  increase  the  success  of  the  block,  and
inimize the  block-related  complications.
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